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ABSTRACT

An aerial radiological survey was conducted over the associated gamma ray exposure rates were generally consistentDepartment of Energy's Hanford Site near Richland, with those expected from normal background emitters and
- ~ Washington, during the period 5.July through 26 August 1988. man-made fission/activation products resulting from activitiesThe survey was expanded, and additional flights were con- at the site. External exposure rates were generally 10 micro-ducted to the east of the site and along the banks of the roentgens per hour (piR/h) with some operating areas overColumbia River down to McNary Dam near Umatilla. The 1,000 pjR/h. The radiation levels over more than 95% of the sitesurvey was flown at altitude of 61 meters (200 feet) by a are due to normal background exposure rates.

helicopter containing 17 liters (eight 2 in X 4 in X 16 in) of
sodium iodide detectors. The survey of the Hanford Site was requested by the United

States Department of Energy (DOE) and was conducted by theGamma ray data were collected over the survey area by flying DOE's Remote Sensing Laboratory (RSL). The RSL is operatednorth-south lines spaced 122 meters (400 feet) apart. The for the DOE by EG&G Energy Measurements, I nc. (EG&G/EM),
processed data indicated that detected radioisotopes and their an independent contractor.
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1.0 INTRODUCTION appropriate geometric configuration several kilometers outside
the survey area. By measuring the round-trip propagation time

The United States Department of Energy (DOE) maintains the between the master and remote units, the master unit computed

Remote Sensing Laboratory (RSL) to provide a remote sensing the distance to each. These distances were buffered in one-

capability for use at all sites of interest to the DOE and other second intervals, and the buffered data were recorded on

govrnmnt genieswhee alhoize bytheDOE Th RS is magnetic tape every four seconds. In subsequent computer

operated by EG&G Energy Measurements, Inc. (EG&G/EM) processing, the data were converted to position coordinates

under the direction of the DOE Nevada Operations Office as and scaled to fit an aerial photograph.

part of an integrated contract. One of the major functions of the

RSL is to manage an aerial surveillance program called the The radar altimeter aboard the helicopter similarly measured

I - ~ Aerial Measuring System (AMS). the time lag for the return of a pulsed signal and converted this
to aircraft altitude. For this survey, altitude accuracy was ± 1 m

Since 1958, the AMS and its predecessor, the Aerial or3,wihvrwsgetr heedt eeas eoddo

Radiological Measuring System (ARMS), have continued a magnetic tape so that variations in gamma ray signal strength

nationwide effort to document the radiological character caused by altitude fluctuation could be accurately

surrounding specific sites of interest. These sites include compensated.

nuclear power plants, nuclear waste repositories, and research

and development laboratories where radioactive materials may

be used. The AMS has the capability of performing large-area

radiological mapping, high altitude aerial photography, multi- 3.3 Survey Procedures
spectral photography, multispectral aerial scanning, and air-

borne gas and particulate sampling. The survey operations are The survey area covered approximately 1,630 sq km (630 sq mi).

conducted at the request of federal or state agencies and are Area coverage was obtained by flying a series of parallel lines at

under the direction of the DOE. an altitude of 61 m (200 ft) above ground level (AGL) at a ground
speed of approximately 148 kph (80 kts). Distance between the

lines was 122 m (400 ft). Before proceeding to the survey area

2.0 STE DSCRITIONand again upon returning from the area, a test line was flown

-~ 20 SIE DECRIPIONover an undisturbed area and over a wide area of the Columbia

DOEs Hnfod Ste Figre ) oves a ara o aproxmatly River at survey altitude and speed to monitor changes in

DOEs Hnfod Ste Figre ) oves a ara o aproxmatly airborne radon activity. Upon completion of the survey, a

- ~ 1,450sq km (560 sq mi) in the outheast quadrantof Washington serpentine line was flown over the survey area. Data from the
state. The site is just north and west of Richland, Washington.
Th CoubaRvrfosshogeh oter oto fte rpentine flight are typically used to augment test line data;

The olubia ive flws trouh te nothen prtio ofthe and in the case of a large-area survey such as Hanford, they

site, and as the river turns southward, it becomes part of the have proven to be invaluable.
eastern boundary of the Hanford Site.

3.0 SURVEY PROCEDURES AND EQUIPMENT 3.4 Data Processing Equipment

3.1 Operational Support The data recorded on the magnetic tape cartridge by the

REDAR IV during the survey were processed in the field with the

A Messerschmitt-Bolkow-Blohm (MBB) BO-105 helicopter Radiation and Environmental Data Analyzer and Computer

(Figure 2) was used for the survey. The aircraft carried a crew of (REDAC) system. This system was configured around a 32-bit,

two along with a fourth-generation version of a lightweight, Data General Corporations (DGC) MV/7800 XP computer

specialized data acquisition and recording apparatus, the system mounted in amobile data processing laboratory (Figure

Radiation and Environmental Data Acquisition and Recorder 3). An extensive inventory of software and supporting equip-

(REDAR IV) system. One detector pod was mounted on each ment was available for detailed data analysis.

side of the helicopter. Each pod contained four 5.1-cm X 10.2-

cm XK 40.6-cm (2-in X 4-in X 16-in) log-type, thallium activated Additional processing was performed at the RSL in Las Vegas,

sodium iodide, Nal(Tf) gamma ray detectors. Signals from the Nevada, with a 32-bit DGC MV/8000 11 computer system.

I .~ eight detector logs were summed electronically to give a single

l-, energy spectrum of high sensitivity. The summed signal gain
was adjusted so that the analog-to-digital converter would map

a 4.0 MeV gamma ray spectrum into the REDAR's memory. 40NTRLBCGON AITO

The REDAR contained five m icroprocessor-control led sub- Natural background radiation originates from the decay of
ssesused in the collection of survey information. The first, aS

systemsradioactive elements present in the earth and from cosmic rays

control subsystem, was responsible for collecting gross count, entering the earth's atmosphere from space. The principal

live-time, spectral, and aircraft positional data at one-second radioactive elements present in the earth are uranium and its

1 1-0intervals. Additionally, the first microprocessor sent the data to decay products, thorium and its decay products, and radio-

the tape subsystem every four seconds for recording. Spectral active potassium. Natural terrestrial gamma radiation originates

data were collected in two memories which operated in a time- f rom the decay of these elements. Local concentrations of these

share mode (i.e., one memory collected data while the other nuclides typically produce radiation levels ranging from i to 15

was~ ~ ~ ~ ~ ~ ~ ~~~~~o ben ed.Teseodmcorcsorcnrle h R/h within the United States.' The natural terrestrial radiation

display subsystem which collected and formatted the datafo levels are dependent upon the geologic character immediately
display on two cathode-ray tubes aboard the aircraft. The third sronigtepito neet

microprocessor controlled the tape subsystem, composed of sronigtepito neet

the processor and a dual digital cartridge recorder. The system One member of each of the uranium and thoriumn decay chains

revoery four esecond ach o data atig onanetuficiente is a noble gas (radon) which can both diffuse through the soil
ever for seond. Ech dta artidgeconaind suficent and be transported in the air to other locations. Therefore, the

1--!)magnetic tape for approximately one hour of data collection level of airborne radiation depends on the meteorological

1-0 time. The fourth microprocessor controlled the steering conditions, the mineral content of the soil, and soil permeability,

,1-":)indicator subsystem used to aid the pilot in flying straight, etc., existing at each location at a particular time. Typically,

I., predetermined flight lines. The fifth microprocessor controlled airborne radiation contributes from 1 to 10% of the natural

a special usage subsystem not employed during this survey, background radiation levels.

Cosmic rays, the space component, interact in a complex

3.2 ~rcrft ositonin .'manner 
with the elements of the earth's atmosphere and soil.
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5.0 ANALYSIS AND RESULTS based surveys. Figures representing the net gamma ray spectra
collected over the anomalous areas are also included. The net

The aerial survey data were processed to show the areas gamma ray spectrum is the resultant spectrum when the natural

surveyed and the general exposure rate levels and to define component is removed.
areas of man-made radionuclide activity. Figure 4 displays

- ~ exposure rate contours based orj gross counts collected by the The spectra have an identifying key in each right hand side

airborne system. Figure 5 shows the results of the data when which corresponds to labeled areas of interest on the

processed in amanner that suppresses the natural component. accompanying isoradiation contour figure. An example is

Comparing Figures 4 and 5, it is clear that suppressing the shown below in Figure 6.
natural component better defines those areas of man-made

exposure from man-made radionuclides in many areas is small. 600-
The exposure rates over more than 95% of the site are FAST FLUX TEST FACILITY

consistent with background. The aerial system can only
measure the terrestrial gamma rays originating on the surface

-~ or near the surface, It cannot sense gamma rays originating
from deep within the ground.

U) SPEC.1

IData collected on the flight downriver to McNary dam near LT- 5
Umatilla showed activity consistent with natural background. In Z13C

addition, the area surveyed to the east of the Columbia River DoI:1
was also consistent with natural background, In both cases, 0)
processed data exhibited no man-made activity.

_0 The terrestrial exposure rate was estimated by extracting the
nonterrestrial contributions from the gross count rates over the

survey area, then multiplying the results by an empirically
derived conversion factor. It should be noted the terrestrial

exposure rate was normalized to 1 meter AGL, but only as a

large-area average. Aerial systems integrate radiation levels 0 ENERGY (keV) 3000
over an area whose diameter may be 10 times the height of the

- ~ platform above the ground. This is a function of gamma ray FIGURE 6. SAMPLE SPECTRUM

energies, their origin within the soil matrix, and the response

-- s characteristics of the detector package. For activity fairly

uniformly distributed over large areas, which is typical of This spectrum is from Area of Interest 1 on Figure 13 and had an

natural background radiation, t 'he agreement between ground- acquisition live time of 5 seconds.

based readings and those inferred from aerial data is generally

quite good. Because of the large-area integration of the Many of the spectra do not have readily identifiable photopeaks

airborne system, localized anomalies will appear to be spread but rather a smear or continuum. This is often a result of

over a larger area with lower activity than actually exists on the shielded radionuclides or high count rates. Those spectra that

ground. Therefore, for localized anomalies, ground-based have low count rates and no identifiable photopeaks are good

measurements will not agree very well with the aerial results. examples of shielded nuclides. Those spectra where the count

The aerial data, therefore, simply serve to identify the existence rate is quite high and which have no identifiable photopeaks are

of such anomalies. Ground-based surveys are required for good examples of spectral distortion.

more accurate definition of the spatial extent and intensity of
the anomaly. Figure 7 shows the location of each scaled-up anomalous area.

It is provided as a quick key to aid the reader in locating specific

Each of the anomalous areas shown in Figure 5 has been scaled areas of interest. Figures 8 through 25 are the spectra and the

up and included here as separate figures to assist ground- isoradiation contours for the surveyed areas.

-D

1 -7.



L~~JI L

/URVEY BOUNDARY

Np

Vr

* 5 LO~#-

l*iL LI- ,-cK4 e

Aft

+ I +

MRO

T

I-' rl

40-2~~ r , ~ .

g~d9 .' MLES0

FIGURE~~ 4. TERSRA EXERA EXOSR RAELOTO ONOR VRADO

-4x

14 IL 
VSsE'J 4 u



t -~ [ --- ~

C4-4,

AWJIy INSA

K SURVEY BSOUNDARY -

ii.- 
___

ii

AtL
WPS-~

a, AIL



- SATE HIGHIWA 24'

N LI W HITE BBLLDFFS

TOWHSIL

BINA GUNT

ABIOLAAKE

HANFORD SITETMAP
OFKI600BAREA

FIGURE HIOATOSOFSAEDUHNOAOSRA

A OE

6101



0 0

SC

0

6 0306:1

.5c

z e1 S v

0006 (AaM)) U3N3 0 000C (A341) A9H3N3 0

0 0

OH0 6 0H 0

114:1 z A .11 Sd -z
V 

H:~SS O nE 0d i0L(

N~liV188V i~nin OOL NOSSfaOJ NOXIV43SVM cuxIOS

0006o (041) AEOU3N3 0 0006 (A84t) A983N3 0

0 0

000



LETTER COUNTS PER
LABELSECOND

AORSPN <O 700RAir~oG
As700- 2,200

C ,20- 7,0

q4100-2200
o 2200L7,0

G 220,000-70,00

ThAaaSo' eehv ee rcse
inamwe htsprse h aua

batrudih eulsaedslydareaielvlsoka-ae aincilaciiy4ti ery mosbet ovr

th reaielvlso ciiytoamaigu

exouertueaueomh ope
ditibto of4henuries

NU BRA HO G NFG R
CO RSPN TOSECR-1TRO G

ON FIGURE,

A.



ti auflDI-4 NO t U3UkflN 01 SaNOdS3tflO3 VU.LO3dS SIHI 0L unsDi

0006 (Aal) A983N3 0
0

C-)



LETTE COUTS PER
LABEL SEONO

A~ <700

6 700-2,200

Tedtshown here have been processed
.44 i a maner that suppresses the natural

bakrud. The results are displayed as
reltie lves of man-made radionuclide

activity. It is nearly impassible to convert the
relative levels of activity to a meaningful
exposure rate because of the complex

44 distribution of the nuclides.

NUBE I4NI E1 CREPNST

S UPE RA 1 ON FIGURE? CO RS0N ST

SPCR?'NFGUE1

44IL4



JJ V3UV-000' aNy SSddM 'Cl 3ufl01d NO I H~fonoui £ suLa8&VfN 01 ONOdS3HUO3 VUI-33dS 'a 3uI1DU

000C (AaM) ADU3N3 0

0

0009

61 0

L :03dS I

ld 3EOVUOIS N~dO

000

0 0

61 Olj 0 Cl IDI 0

9 :03dS 1 03dS

8OIOV3U U3M0d U01OV38 U3MOd

VN31SAS Alddfls L13M~d onenfd NOIDNIHSVM V431SAS Alddfls 83M~d onenfd NOLO)NIHSVM

000C (AOM) AUU3N3 0 000C (A3Ol) ADU3N3 0

0 0

6~~I 
i1 i±

C)
IC) 0~S

0 0

61 *:ii z L :11- N,] -A

V ;3dS I :03dS

U0003H 3U 01ZK11V I3 m iv 0
Vq~li0VcJddn 8L3M Xfll I d AiiOV lSiN Xfld SV

0006 (AaM) A9U3N3 0 000C (A&M)__ - ooa 00



LETTER COUNTS PER
LABELSECOND

E. 2200 - 70.000-

GaW g 220,000 -tg 700,00

Thpue at hwberae bete procexe

distribution of the nuclides.

* LWNOo

NUMBERS I THROUGH 7 ON FIGURE 13
CORRESPOND TO SPECTRA I THROUGH 7
ON FIGURE 12

VIA

J.'1

40-AE0ADWPS



'A

1500 100 SLUG SLOUGH

U' SPEC I U'SPEC: 2
L ]PE

z LT:26 z LT: 36

0 
0~ C 

FIG: 15

000,

opw

0000

0 ENERGY (key) 3000 0 ENERGY (key) 3000

500- SHORELINE 
00a

co SPEC: 3

0 FIG: 15

0

0 ENERGY (key) 3000

pv

FIGURE 14. THESE SPECTRA CORRESPOND TO NUMBERS 1 THROUGH 3 ON FIGURE 15

oil

p

to

00

13l



LETTERCOUNTS PER
LAEL SECOND

A~ <700
B 700-2,200

C 2,200- 7,000
The data shown here have been processed
In a manner that suppreases the natural
background. The results are displayed as
relative levels of mant-made radionuclide

atvt.I s nearly Impossible to convert the
reaie Iees of activity to a meaningful

exouerate because of the complex
firrbt~~ of the nuclides.

NUMBERS I THROUGH 3 ON FIGURE 15
CORRESPOND TO SPECTRA I THROUGH 3
ON FIGURE 14

pI

FIGURE 15. ISORADIATION CONTOURS OVERLAID ON AN AERIAL PHOTO OF

HANFORD TOWNSITE



1200 ~~LAB WASTE BURIAL900TSPLTBRA

MIXED FISSION PRODUCTS T~ LTBRA

C)*SPEC: 1 -900 FS SPEC. 2
z- LT 1- LT 229

o MIE FIG: 17 0 FIG 17

0 0

0 ENERGY (key) 3000 0 ENERGY (key) 3000

8000 -800
SLOUGH LIQUID WASTE BURIAL

MIXED FISSION PRODUCTS

SPEC: 3 (nSPEC: 4

z LT: 229 z LT: 18
0FIG: 17 0FIG: 17

0

0 ENERGY (key) 3000 0 ENERGY (key) 3000

6000 REACTOR BUILDING 100 H1

U) SPEC: 5
z LT: 187

0 FIG- 17

0

0 ENERGY (key) 3000

FIGURE 16. SPECTRA CORRESPONVD TO NUMBERS I THROUGH 5 ON FIGURE 17, 100-H AREA AN4D 100-F AREA



* 4k

4i4

3ETR CUT E
IM P ~ ~ LSE exouert easeCoNDocmp

dist~buinof t n clid 700700 2,0

2,200 7,00
J .0-2,0

ThAaason eohv ee rcse
iN aIUR manrta1 upese6h aua

badrud.Terslt1r0islyda

reaielvlYfma-aerdould

aViiy ti eryimosbet ovr h

relative~ ~ ~~~A leel ofatvtyt .eaigu

eTouert eaueo h ope

'11



180001325 LIQUID WASTE 6001301 LWDF

DISPOSAL FACILITY (LWDF)

(n -1800 FS SPEC 1 ,60F SPEC: 2

zLT- 99 LT 418

FIG: 19 FI)1

0 80FS0 o

0 ENERG (k 3000

0 ENERGY IkeV) 3000 0EEG kV 0001

1400-

12000 140--l

REACTOR BUILDING LWDF AND 01

-1200 FS 107 RETENTION BASIN00
L -1200 FSFI 

:10FG: 

9
FSPEC: 3 FSPEC: 4

z LT: 64 z LT: 47 ol

60Co

0 0

0 ENERGY (key) 3000 0 ENERGY (keV) 3000

800 200-
REACTOR BUILDING REACTOR BUILDING

-80 FS

SPEC: 5 SPEC: 6

z LT: 6 11C LT: 6 o

D3 z "C
0FIG: 19 Z) CS FIG: 19

0

oo

0 0

0 ENERGY (keV) 3000 0 ENERGY (key) 3000

SLOUJG H 
p

p

U) SPEC- 7
z LT: 28

0 FIG: 19

0 L 
0

0 ENERGY (key) 3000 06

op

FIGUE 1. SECTA CRREPON TO UMBRS THOUG 7 N FGUR 19,100N AEA ND 00- DRARE

op

ON

00



LETTER COUNTS PER
LABEL SECOND

A < 700

B 700- 2,200

C 2,200- 7,000

D 7,000 - 22,000

E 22,000- 70,000

F 70,000 - 220,000

G 220,000- 700,000

H 700,000- 2,200,000

1 2,200,000- 7,000,000

J 7,000,000 - 22,000,000

The data shown here have been processe
in a manner that suppresses the natural
background. The results are displayed as
relative levels of man-made radionuclide
activity. It Is nearly impossibleto convert the
relative levels of activity to a meaningful
exposure rate because of the complex
distribution of the nuclides.

NUMBERS 1 THROUGH 7 ON FIGURE 19
CORRESPOND TO SPECTRA I THROUGH 7
ON FIGURE 16

Ilk

AA

I 1



400MIXED FISSION PRODUCTS 100KE REACTOR BLDG
BURIED 15 YEARS -1000 FS

U)PE : SPEC: 2

zLT: 34 zLT: 69

0 FIG: 21 0FI:2

0 0c

0 ENERGY (key) 3000 0 ENERGY (key) 30

5000 - 3000- ____________________

107-KW RETENTION BASIN 107-C RETENTION BASIN

U)SPEC: 3 (nSPEC: 4

z LT: 56 z LT: 5B

Z) FIG: 21 0 FIG: 21
0 0

C) 7C

Cs~C

0 0

0 ENERGY (key) 3000 0 ENERGY (key) 3000

1400 3000

REACTOR BLDG 105 B REACTOR BLDG 105 C

--- 300 FS

U)SPC6
En SPEC: 5 F SPC:

zLT 17 Z)
0 FIG: 21 0

0 0

0 ENERGY (key) 3000 0 ENERGY (key) 30

FIGURE 20. SPECTRA CORRESPOND TO NUMBERS 1 THROUGH 6 ON FIGURE 21, I0-KW & KE AREA AND 100-BH C AREA



LETTER COUNTS PER
LABEL SECOND

A < 700

B 700- 2,200

C 2,200 - 7,000

D 7.000- 22,000

E 22,000 - 70,000

F 70,000 - 220,000

The data shown here have been processed
in a manner that suppresses the natural
background. The results are displayed as
relative levels of man-made radionuclide
activity. It is nearly impossible to convert the
relative levels of activity to a meaningful
exposure rate because of the complex
distribution of the nucides.

LEGEND

NUMBERS I THROUGH 6 ON FIGURE 21
CORRESPOND TO SPECTRA 1 THROUGH 6
ON FIGURE 20

7_



600 7000 3000 -____________________

10 - 15 YEARS OVERFLOW FROM POOL A/AW/AX/AZ TANK FARMS FRESH FISSION PRODUCTS PUREX
MIXED FISSION PRODUCTS

En SPEC: 1 SPEC: 2 SPCn
z LT: 26 z LT-:73 z LT: 231"7 Cs Z
0 FIG: 23 0 FIG: 23 0 FIG: 23

0 0 0

0 ENERGY (keV) 3000 0 ENERGY (key) 3000 0 ENERGY (keVI 3000

600-EOUIPMENT CONTAMINATED WITH 500C TANK FARM60 BX /BY TANK FARMFISSION PRODUCTS

-600 FS

U) 
t 37 Cs SPEC: 4 EnSPEC: 5 U) SPEC: 6

z LT: 36 z LT27 z LT: 26
0 FIG: 23 ZFIG: 23 DFIG: 23

0 0 0

I I TMCS

0 L0 
01

0 ENERGY (key) 3000 0 ENERGY (key) 3000 0 ENERGY (key) 3000

3000 -3000 -5000 -

B TANK FARM MIXED FISSION PRODUCTS 6 PLANT AREA
B PLANT AREA

-300 FS

(n (n (nI-SPEC: 7 I_ SPEC: 8 SPEC: 9
zLT: 29 zLT: 28 zLT: 52

0 FIG: 23 0 FIG: 23 0 FIG: 23
C) 0 0

137CCS

0 000

0 ENERGY (keV) 3000 0 ENERGY (key) 3000 0 ENERGY (keVI 3000

16000 12000-
US ECOLOGY Co BC CONTROLLED AREA (CRIB)

-1600 FS

U)n
FSPEC: 10 117' SPEC: I 1
z ~LT: 91 z Li: 138

Z) D0 FIG: 23 0 )FIG: 23

o 0c

0L 01

0 ENERGY (key) 3000 0 ENERGY (key) 3000

FIGURE 22. SPECTRA CORRESPOND TO NUMBERS 1 THROUGH 11 ON FIGURE 23, 200-EAST AREA



4.1

NUMBERS 1 THROUGH11OFIUE2
CORRESPOND To SPECTRA 1 THROUGH 11 TER CUSPE

IrON FIGURE 22 LSLSCN

A 70

E 2200 . 70,000.- L

0 000- 2,0

40G 22.00 70.0
H 0000-,20,0

Th daasonheehvJee4rcse
el a manrthtspressteKaua

bakrud.Terslt r islyda
relaiveleves o manmad radonulid



3000- 4400 -12000- ___________________

T PLANT AREA U PLANT AREA TANK FARM U
MIXFrD rigsION PRODUCT;

U) SPEC: 1IU SPEC: 2 SPEC- 3
z[1T:81 zLT 57 zLI: 26

0 FIG: 25 0FIG: 25 0 FIG: 25o 37CS0 lc 013S

0 0 11i0

0 ENERGY (key) 3000 0 ENERGY (key) 3000 0 ENERGY (keV) 300C

760-REDOX COMPLEX 100SISXISY TANK FARMS 40S- 1 DITCH

U)SPEC: 4 SPEC: 5 HSPEC: 6
z LT: 47 z LT: 39 LT [117
0 FIG: 25 0 FIG: 25 0 FIG: 25

SjC

0 0

0 ENERGY (key) 3000 0 ENERGY (keV) 3000 0 ENERGY (keV) 3000

200 -1 600 12000-
S-1 7 POND S- 16 POND W-4C BURIAL GROUND

-1200 FS

13 
7 CS SPEC: 7 U)SPEC: 8 (1 SPEC 9

z fLT: 4 z 1
3 7CS LT: 23 z LT: 421 FIG: 25 IFIG: 25 C0 FIG: 25

C))

0 ENERGY (key) 3000 0 ENERGY (keV) 30000ENRY(e)30

12000 - 10000 6000IW-4C BURIAL GROUND RADIOACTIVE MIXED WASTE vSOLID WASTE BURIED
11 Cs STORAGE FACILITIES MIXED IFISSION PRODUCTS

-IOOOFS-600 FS
U)1200 FS SPEC: 10 -100F SPEC: 11 (n-00F SPEC: 12

z LT 56 [1L: 15 z [1: 48
Z)FG 25 Z) FIG: 5CZ FIG: 250 0 0 ic

0 0 0

0 ENERGY (key) 3000 0 ENERGY (keV) 3000, 0 ENERGY (key) 3000

I60 PON'D 5001 TANK FARM 140IX/T-Y TANK FARMS

U)U) U)(n SPEC: 13 HSPEC- 14 HSPEC: 15
z [1: 29 Z'CsLT 34 z [1 58
0 FIG: 25 0 FI 50 FIG: 25

r iU 3 6 0 F S
137cs1.3 7Cs

0 0c0
0 ENRGY(ke) 300 0ENEGY key 300 0 NERY (ey)300



LETTER COUNTS PER
LABEL SECOND

A < 700

B 700- 2,200

C 2,200 - 7,000

D 7,000 - 22.000

E 22,000 - 70,000
F 70,000 - 220,000

G 220.000 - 700,000
H 700,000- 2,200,000

The data shown here have been processed
In a manner that suppresses the natural
background. The results are displayed as
relative levele of man-made radionucide
activity. It Is nearly impossible to convert the
relative levels of activity to a meaningful
exposure rate because of the complex
distribution of the nuclides.

LEGEN
NUMBERS I THROUGH 15 ON FIGURE 25

a CORRESPOND TO SPECTRA 1 THROUGH 15
ON FIGURE 24
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